Many research groups developed real time PCR assays for identification of Methicillin-resistant Staphylococcus aureus (MRSA). They designed different primers and probes in their assays. Gene mecA is the target identification of MRSA by PCR assay. The aim of this study is using in silico approach to identify the best primers and probe for real time PCR identification mecA gene. Published primers and probes were analyzed in silico to select the best for real time PCR identification of mecA gene. The selected primers and probe successfully used for real time amplification of twenty MRSA tested. This study reveals the importance of in silico approach for designing diagnostic assays shorten the cost and the time.
Introduction
Methicillin-resistance staphylococcus aureus (MRSA) is a serious threat capable of causing different diseases worldwide [1] . Traditional detection of staphylococcus aureus isolates performed by using bacteriological and biochemical methods. While identification of methicillin resistance done by disk diffusion assay [2] . Modern methods used polymerase chain reaction (PCR) techniques for rapid identification of MRSA. Many genes used for specific detection staphylococcus aureus such as femA [3] and nuc [4] genes. The mecA gene used for detection of methicillin resistance [3] . Many researchers designed primers and probes for detection MRSA by real time PCR [5, 6, 7] . In silico approach was used in recent study to select the best primers and probe [8] . In this study in silico approach used to select the best primers and probe for detection mecA gene in local MRSA isolates using real time PCR assay.
Materials and Methods

Bacterial isolates
Total of 20 clinical isolates primary were identified as Staphylococcus species obtained from hospitalized patients at Child Central Hospital in Baghdad city. The isolates were primary cultivated on Mannitol agar medium then incubated at 37°C for 18-24h in aerobic condition.
DNA Extraction
Boiling method was used for bacterial DNA extraction as described by [9] with some modifications. Extracted DNA subjected to 0.8% agarose gel electrophoresis then stained with Ethidium bromide. Purity and concentration determined by Nanodrop Spectrophotometer [7] .
Identification of MRSA by conventional Duplex PCR
Two genes were selected to be amplified together in a duplex PCR technique (mecA and femA). PCR was performed to amplify femA gene as a specific genomic marker for S. aureus. Forward primer was (5'-CATGATGGCGAGATTACAGGT-3') and Reverse primer was (5'-GTCATCACGACCAGCGAAAGC-3') [8] . The length of PCR product is 314bp. PCR amplification was performed for 35 cycles with initial denaturation (95ºC/5min), denaturation (94ºC/ 1min), annealing (60ºC/ 30sec), extension (72 ºC/ 45sec) and final extension (72ºC/ 5min) using Accupower master mix kit (Bioneer/ Korea).
The gene mecA was amplified because it encodes methicillin resistance. Forward primer was (5'-AAAATCGATGGTAAAGGTTGGC-3') and Reverse primer was (5'-AGTTCTGCAGTACCGGATTTGC-3') (8) . The length of PCR product is 533bp. PCR amplification was performed for 35 cycles with initial denaturation (95ºC/5min), denaturation (94ºC/ 1min), annealing (60ºC/ 30sec), extension (72ºC/ 45sec) and final extension (72ºC/ 5min) using Accupower master mix kit (Bioneer/ Korea).
In-silico real time PCR identification of MRSA Twenty five primers and probes published by different researches online collected and analyzed by the in silico PCR online software (http://insilico.ehu.es/PCR/) to select the primers that in silico amplify most Staphylococcus aureus strains. The selected primers and collected probes analyzed by oligoanalyzer 3.1. https://eu.idtdna.com/analyzer/Applications/Ol igoAnalyzer/ to select the best forward and reverse prime and probe for Taqman real time PCR assay detection of mecA gene. The best in silico primes and probe analyzed finally by Blast (http://blast.ncbi.nlm.nih.gov) to identify the specificity for Staphylococcus aureus.
Real time PCR for mecA gene
The selected forward primer was (5'-GAATGCAGAAAGACCAAAGCA-3') and reverse primer was (5'-TTTGGAACGATGCCTATCTCA-3') and probe was (FAM-5'-ACCGAAACAATGTGGAATTGGCCA-3'-BHQ). The PCR product was 124bp. Real time PCR conditions were initial denaturation (95ºC/3min), denaturation (94ºC/15sec), annealing (60ºC/30sec), extension (72ºC/ 45sec) and final extension (72ºC/ 5min) for cycles using Accupower master mix kit (Bioneer/ Korea).
Results and Discussion
The identity of Staphylococcus isolates were verified as S. aureus by cultivation on mannitol salt agar which considered selective and differential medium for the genus Staphylococcus [10] . The isolates had the ability to ferment mannitol sugar and form large, round, smooth, raised, mucoid and glistening. More over only S. aureus forms large golden colonies surrounded by wide yellow zones due to fermenting the mannitol and producing acid which turned the color of the medium from pink to Fig.(1) . Antibiotic disk assay was used to confirm the methicillin sensitivity of isolates Fig.(2) . To confirm the identity of MRSA isolates, DNA extracted from bacterial isolates Fig (3) , and then Duplex PCR was used for amplification mecA and femA genes [3] . The gene mecA did not amplified in methicillin sensitive S. aureus isolates Fig (4) . Many research groups published their primers and probes for detection of mecA efficiently in real time PCR assay. Twenty five published primers sequences were collected and analyzed by in silico PCR online software Table (1). Selection primers that in silico amplify most S. aureus isolates increase the chance that these primers will amplify genes in our local isolates.
The six primer pairs amplified in most MRSA strains were analyzed by oligoanalyzer 3.1 software to select the best primer pair Table (2) . Table ( 2) The best six primers pairs analyzed by oligoanalyzer 3.1 software. Probes are the most expensive item in real time PCR assay, so in silico prediction of the best probe will reduce the cost for development and evaluation of these assays. Table 3 shows the six probes amplified in most MRSA strains were analyzed by oligoanalyzer 3.1 software to select the best probe. The optimum values selected for parameters testes is according to the guidelines of probe design [10] . Real time PCR amplification of in silico selected primers and probe were analyzed by fast 7500 real time PCR Fig.(5) . The gene mecA amplified in all MRSA isolates detected by disk diffusion method which indicate the usefulness of in silico analysis before real time PCR assay performance. In silico PCR approach in this work act as prescreen for custom-designed primers. This will reduce the cost for purchasing unwanted primer pairs as well as decrease the time spent on trial and error of the primer selection. The in silico primers and probe showed a good correlation with actual real-time PCR detection mecA genes towards identification of local methicillin-resistant S. aureus (MRSA). [2] Zurita J, Mejía C, and GuzmánBlanco M, "Diagnosis and susceptibility testing of methicillin-resistant Staphylococcus aureus in Latin America". Braz J Infect Dis; 14, S97-S106, 2010.
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